There is some evidence that cocaine addiction manifests as more severe in women than men. Here, we examined whether these sex-specific differences in the clinical setting parallel differential neurobehavioral sensitivity to rewards in the laboratory setting. Twenty-eight (14 females/14 males) cocaine-dependent and 25 (11 females/14 males) healthy individuals completed a monetary reward task during fMRI. Results showed that the effects of cocaine dependence and sex overlapped in regions traditionally considered part of the mesocorticolimbic brain circuits including the hippocampus and posterior cingulate cortex (PCC), as well as those outside of this circuit (e.g., the middle temporal gyrus). The nature of this 'overlap' was such that both illness and female sex were associated with lower activations in these regions in response to money. Diagnosis-by-sex interactions instead emerged in the frontal cortex, such that cocaine-dependent females exhibited lower precentral gyrus and greater inferior frontal gyrus (IFG) activations relative to cocaine-dependent males and healthy females. Within these regions modulated both by diagnosis and sex, lower activation in the hippocampus and PCC, and higher IFG activations, correlated with increased subjective craving during the task. Results suggest sex-specific differences in addiction extend to monetary rewards and may contribute to core symptoms linked to relapse.
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Introduction
Despite overall lower rates of substance use, women tend to report an earlier age of onset of drug use, progress more rapidly from initial use to dependence, and are at greater risk for relapse following abstinence than men (Becker and Hu, 2008; Becker et al., 2012) . Such sex differences in addiction have been studied in laboratory settings primarily in the context of reactivity to drugrelated and stress cues. For example, drug-related cues increased cerebral blood flow to a greater extent in cocaine-dependent men than women in the amygdala and portions of the ventromedial prefrontal cortex while the reverse (women4men) was true for other parts of the frontal and sensorimotor cortices (Kilts et al., 2004) . Using FDG-PET, which captures neural activity over 30 min, we also previously found that in female but not male cocaine users drug-related cues decreased glucose metabolism in the inferior frontal gyrus (IFG) and the anterior and posterior cingulate cortices (Volkow et al., 2011b) . When exposed to both drug-related and stress cues, cocaine-dependent as compared with healthy women showed greater activations in the amygdala, striatum, and insula in response to stress-related cues; cocaine-dependent as compared with healthy men showed greater activations in similar regions but in response to drug-related cues rather than stress cues (Potenza et al., 2012) . Sex-specific differences in the anterior and posterior cingulate cortices were further associated with stress-induced craving in women (Lejuez et al., 2005) and drug cue-induced craving in men (Potenza et al., 2012) . Together, these studies provide evidence for sex influences on drug and negative emotional cue reactivity in reward-related and limbic regions and those involved in the regulation of mood states, which may underlie core symptoms of addiction (craving).
It is not known, however, if these sex differences in cocaine addiction extend to other salient reinforcers including rewarding stimuli. It is possible that there is a more global impact of sex on value processing in addiction, which could have implications for treatments seeking to stabilize the value of alternative reinforcers. Sex differences in reward processing are expected given that dopamine, which is modulated by sex hormones (Becker, 1999) , has a prominent role in both reward signaling (Schultz, 2001) 
